Efficient gene transfer from innervated muscle into rat peripheral and central nervous systems using a non-viral haemagglutinating virus of Japan (HVJ)-liposome method.
We evaluated the feasibility of gene delivery into the peripheral and central nervous systems via retrograde axonal transport following injection of a haemagglutinating virus of Japan (HVJ)-liposome-DNA complex vector into an innervated muscle. Transfection efficiency was assessed by measuring luciferase activity, and was compared statistically with that achieved using a liposome-DNA control vector. High luciferase activity was observed in the injected muscle, the ipsilateral sciatic nerve, and the ipsilateral dorsal root ganglia on day 1 after gene transfer. The spinal cord also showed luciferase activity, although this was lower than in the other tissues. However, no activity was observed in the contralateral sciatic nerve or the contralateral dorsal root ganglia. In addition, we performed gene transfer twice, with a 1-week interval, to evaluate the feasibility of repeated therapeutic gene delivery. Again, a high transfection efficiency was observed immediately, even after the second gene transfer, and transfection efficiency was significantly higher at each defined time-point using the HVJ-liposome complex vector than using a control vector. These results indicate that this method could be used for repeated therapeutic gene delivery into muscle, nerve, dorsal root ganglia, and possibly spinal cord, without the need for a surgical approach, making it well suited to clinical applications.